Human islet glucokinase gene. Isolation and sequence analysis of full-length cDNA.
Pancreatic islet glucokinase (ATP:D-hexose-6-phosphotransferase) cDNAs were isolated from a human islet cDNA library in lambda-gt11. One clone (hlGLK2), 2723 bp plus additional poly(A) residues, appeared to be full length because its size was consistent with a single 2.9-kb glucokinase mRNA on Northern-blot analysis of islet RNA. This cDNA contained an open reading frame of 1395 bp from an ATG codon at position 459, encoding a predicted protein of 465 amino acids (52,000 M(r)). Comparison of the nucleotide sequences of the human islet glucokinase cDNA with that of the recently isolated human liver glucokinase cDNA revealed that the two cDNAs differed completely on their 5'-ends, followed by an identical 2204-bp overlap extending to the 3'-ends. The 5'-ends of islet and liver glucokinase cDNAs predicted proteins that differ by 15 NH2-terminal residues. The overall sequence identity (70%) between the first exons of the human islet and rat islet cDNAs suggested that the islet promoter regions, like the liver promoter regions, have been conserved through evolution. Thus, NH2-terminal differences for human liver and islet enzymes might be explained by use of alternate promoters between the two tissues, analogous to the NH2-terminal differences of the rat liver and rat islet enzymes. If so, this relationship predicts important tissue-specific regulatory functions of these regions. Variations in the glucokinase gene are likely to occur in humans. Isolation of a human islet glucokinase cDNA has provided the sequence necessary to determine whether these variants are important determinants in the genetic predisposition for diabetes mellitus.